Striatal-enriched phosphatase 61 inhibited the nociceptive plasticity in spinal cord dorsal horn of rats.
Striatal-enriched phosphatase 61 (STEP61) is a member of intracellular protein tyrosine phosphatases, which is involved in the regulation of synaptic plasticity and a line of neuropsychiatric disorders. This protein tyrosine phosphatase is also abundant in pain-related spinal cord dorsal horn neurons. However, whether and how this tyrosine phosphatase modulates the nociceptive plasticity and behavioral hypersensitivity remain largely unknown. The present study recorded the long-term potentiation (LTP) of primary afferent C fiber-evoked field potentials in vivo in superficial dorsal horn of rats, and tested the possible role of STEP61 in spinal LTP. We found that LTP induction significantly increased STEP61 phosphorylation at Ser221 residue, a key molecular event that has been shown to impair the phosphatase activity. The STEP61 hypoactivity allowed for the activation of three substrates, GluN2B subunit-containing N-methyl-d-aspartate-subtype glutamate receptors, Src-family protein tyrosine kinase member Fyn and extracellular signal-regulated kinase 1/2, through which the thresholds for LTP induction were noticeably decreased. To reinstate STEP61 activity, we overexpressed wild-type STEP61 [STEP61(WT)] in spinal dorsal horn, finding that STEP61(WT) completely blunted LTP induction. Behavioral tests showed that LTP blockade by STEP61(WT) correlated with a long-lasting alleviation of thermal hypersensitivity and mechanical allodynia induced by chronic constriction injury of sciatic nerves. These data implicated that STEP61 exerted a negative control over spinal nociceptive plasticity, which might have therapeutic benefit in pathological pain.